A rapid and simple electrophoretic method for the detection of mutations involving small insertion or deletion: application to beta-thalassemia.
The 1.8-kb beta-globin gene fragments of DNAs from individuals heterozygous for nine different beta-thalassemia mutations involving 1, 2, 3, 4, or 25 basepair (bp) insertions or deletions were amplified by the polymerase chain reaction (PCR). The PCR products were subjected to electrophoresis on aqueous 8% polyacrylamide gel. In each heterozygote with either a 2 to 25 bp deletion, but not with a 1 bp insertion, two slower migrating bands representing heteroduplexes in addition to the 1.8-kb homoduplex band were seen. The electrophoretic positions of these slower migrating bands were characteristic of each mutation studied. By co-amplification with known normal DNA, it was also possible to distinguish DNAs from normal individuals and from individuals who are homozygous for the small insertion/deletion mutations. These studies demonstrate that the heteroduplex formation generated in PCR can be applied as a simple method in the diagnosis of insertion/deletion mutations involving 2 to 25 bp in beta-thalassemias as well as in other genetic disorders.